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Objective" To test the hypothesis that incisional hernia was a more frequent complication following aortic reconstructive 
surgery in patients with aneurysmal s opposed to occlusive aortic disease. 
Design: A retrospective r view. 
Materials and Methods: All patients having aortic reconstructive surgery at a teaching hospital between 1988 and 1992 
were identified and recalled to be examined for evidence of an incisional hernia. 
Results" Of the 134 patients having aortic reconstructive surgery, 87 were available to be examined by an independent 
clinician. The overall incisional hernia rate was 287o. Patients with aneurysmal disease were significantly more likely to 
develop an incisional hernia after elective surgery than patients with occlusive disease (p = 0.04). None of the other 
variables investigated, including age, chronic obstructive airways disease, diabetes, smoking, wound infection, obesity, 
length of intensive care unit stay and number of units of blood transfused, were significantly related to the complication 
of incisional hernia. 
Conclusion: Incisional hernia is a common complication of aortic reconstructive surgery, especially in patients with 
aneurysmal disease. 
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Introduction 
Incisional hernia is a common complication of lapar- 
otomy, with an incidence of 11% in one prospective 
study. 1 In selected high risk patients, this figure may 
rise to 31%. 2 Recent data on this complication follow- 
ing aortic reconstruction has indicated an overall 
incidence of 14.9%, independent of the incision. 3This 
compares with reported historical figures of 13.7-25% 
following aneurysm surgery. 4'5 The only study to 
compare the frequency of incisional hernia between 
patients with aneurysmal nd occlusive disease found 
an incidence of 37% in the aneurysmal group, com- 
pared with 10% in patients with occlusive disease. 6 
These figures, coupled with our own observation of 
an apparently high incidence of incisional hernia 
following aortic aneurysm repair, prompted a retro- 
spective review of the frequency of this complication 
following aortic reconstruction at our institution. The 
aim was to test the primary hypothesis that incisional 
*Please address all correspondence to: W.M. Castleden, Murdoch 
Vascular Services, Medical Clinic, St John of God Hospital, Murdoch 
Drive, Murdoch, WA 6150, Australia. 
hernia following aortic reconstructive surgery (ARS) 
was more common in patients treated for aneurysmal 
disease. 
Materials and Methods 
Surgical technique 
In all cases a midline, transperitoneal pproach was 
used. The abdomen was closed with a No. 1 Nylon 
(Ethilon, Ethicon, Edinburgh, U.K.) suture, using a 
mass-closure technique, with 3/0 subcuticular poly- 
glactin (Vicryl, Ethicon) or staples for skin. 
Patients 
All patients who had ARS between January 1988 and 
December 1992 at Fremantle Hospital were identified 
using the Qx Medical Audit and Discharge System. 7 A 
letter was sent to each patient requesting their 
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attendance atan independent clinic conducted by the 
first author. The following data were collected: date of 
birth, unit number, operation and date, emergency or 
elective surgery, number of days spent in the Intensive 
Care Unit (ICU), units of blood transfused and 
documented wound infection (defined as purulent 
discharge with positive culture swab). Patients were 
questioned and their notes examined with regard to 
chronic obstructive airways disease (COAD), diabetes 
mellitus, obesity (body mass index greater than 30) 
and tobacco consumption (divided into those who 
were still smoking and those who were ex-smokers or 
had never smoked). Patients were specifically ques- 
tioned and then examined for an incisional hernia. 
This was defined as a protuberance in the wound 
apparent with a manoeuvre which raised intra- 
abdominal pressure. 
Patients who died during or within 30 days of 
surgery were excluded. Those patients who failed to 
attend after a second letter were contacted by tele- 
phone and again invited to attend. Patients who were 
unable to be examined were excluded as telephone 
enquiry was not found to be reliable: many of those 
patients actually examined had failed to note their 
incisional hernia. 
A total of 134 patients had ARS over the period 
studied. Five patients died during or within 30 days of 
surgery (perioperative mortality 4%), and 12 patients 
(9%) died after discharge but before commencement of 
this study. Thirty of the surviving 117 patients (22% of 
the original cohort) were unavailable for review, 
leaving 87 patients who were examined. 
Of the 87 patients examined, 56 had aortic surgery 
for aneurysmal nd 31 for occlusive disease. Twenty- 
three of the patients had emergency surger3~ repre- 
senting over a quarter of the surgery performed. Three 
patients (3%) suffered a burst abdomen; two had 
aneurysmal nd one occlusive disease. Wound infec- 
tions occurred in five patients (6%). 
Analysis 
Emergency patients were excluded from the statistical 
analysis. These were all patients who had ruptured 
abdominal aortic aneurysms and would be expected 
to have a higher incidence of risk factors predisposing 
to incisional hernia than those patients having elective 
surgery. 
The Chi-squared test was used to look for statisti- 
cally significant differences between those patients 
who were and those who could not be examined. 
Logistic regression analysis was used to test for a 
statistically significant association between incisional 
hernia and each risk factor independentl3~ after 
adjusting for age on the date of operation, s The odds 
ratio and 95% confidence intervals were also 
determined. 
Results 
The characteristics of patients in the stud3¢ and those 
eligible for inclusion but not seen, were compared 
using the Chi-squared test (Table 1). No significant 
differences were found between the two groups with 
regard to age, disease type and wound infection 
rates. 
The overall rate of incisional hernia was 28% 
(n = 24), with 18 of these patients having aneurysmal 
disease and six occlusive disease. Only 10 of these 
patients had their incisional hernia previously docu- 
mented in the case records or noted by either 
themselves or their general practitioner. Five of these 
patients went on to have their incisional hernia 
repaired, in two cases by a general surgeon. 
Logistic regression was used to independently 
compare age, disease type and risk factors with the 
incidence of incisional hernia in patients having 
elective surgery (Table 2). None of these reached 
significance with the exception of disease type: preva- 
lence of an incisional hernia was significantly more 
common (p = 0.04) after adjusting for age in patients 
with aneurysmal disease. 
After accounting for all variables examined, includ- 
ing age, the odds of an incisional hernia in elective 
ARS for a patient with aneurysmal disease was six 
times (95% C.I. 1.21-30.1) the odds of a hernia in a 
patient with occlusive disease. 
Table 1. Comparison of patients examined with those patients 
not assessed (Emergency patients excluded) 
Examined 
Variable Number % 
Not-examined p value 
(Chi-squared 
Number % test) 
Age* <65 23 36 15 42 
65~9 14 22 10 28 
70-74 12 19 6 17 0.65 
>75 15 23 5 14 
Disease typC 
AFBG 30 47 17 47 
AAA 34 53 19 53 0.97 
Wound infection 
No 62 97 34 94 
Yes 2 3 2 6 0.55 
*In statistical calculations, age taken at date of surgery. 
~AFBG=Aorto Femoral Bypass Graft; AAA=Abdominal Aortic 
Aneurysm. 
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Discussion 
Although this was a retrospective study, nearly three- 
quarters of the patients still alive who had aortic 
surgery at our institution over a 5 year period were 
seen and examined by one clinician who was inde- 
pendent of the surgical team. Our institution is one of 
the three teaching hospitals in Western Australia in 
which ARS is routinely performed, and we would 
expect our patients to be typical of those referred for 
vascular surgery. The min imum follow-up time was 1 
year after operation. 
The statistical comparison of those patients who 
were examined, and those patients who could not be 
examined, suggests that the former group were 
representative. Clinicall~ we would expect no sig- 
nificant difference between the two groups. As the 
majority of patients with an incisional hernia were  
asymptomatic,  we did not consider that they were 
inherently more likely to attend for review. 
The overall incisional hernia rate in this study of 
28% is unacceptably high, even allowing for the high 
proportion of emergency cases. In the majority of 
cases an advanced surgical trainee, who rotate 
through the department every 6 months, would have 
closed the abdomen. However, it seems unlikely that 
this figure is merely the result of poor technique, as 
our perioperative mortality (4%) and wound infection 
rate (6%) are within the accepted range. 9It may in part 
represent the great diligence with which an incisional 
hernia was sought: a fol low-up study utilising out- 
patient notes and telephone interview would have 
detected an incisional hernia rate of 12% (n = 10) in the 
same group of patients. 
None of the traditionally recognised risks of inci- 
sional hernia formation were proven in this study. 
Both patients who had wound infections after elective 
aortic reconstructive surgery went on to develop 
incisional hernias, but this did not reach statistical 
significance. Blood transufsion was not associated 
with incisional hernia in our results, but has been 
shown to be a risk factor in one study. 3 Their result 
may reflect inclusion of emergency cases, transfusion 
of more than 1 litre acting as a marker for the 
accumulation of other risk factors associated with 
poor wound healing. 
Table 2. Prevalence of incisional hernia by independent analysis of each variable (Emergency patients 
excluded) 
% with Hernia p value Odds ratio 
Variable Number (number) (corrected for age) (confidence intervals) 
Age* <65 23 35 (8) 
65-69 14 29 (4) 0.16 - -  
70-74 12 42 (5) 0.32 - -  
>75 15 13 (2) 0.12 - -  
Disease type t
AFBG 30 20 (6) 
AAA 34 38 (13) 0.04 4.1 (1.1, 15.2) 
COAD 
No 47 32 (15) 
Yes 17 24 (4) 0.45 0.6 (0.2, 2.3) 
Diabetes 
No 59 31 (18) 
Yes 5 20 (1) 0.59 0.5 (0.1, 5.3) 
Smoking 
No 44 32 (14) 
Yes 20 25 (5) 0.58 0.7 (0.2, 2.4) 
Wound infection 
No 62 27 (17) 
Yes 2 100 (2) 0.20 Inf (0.41, Inf) 
Obesity 
No 52 29 (15) 
Yes 12 33 (4) 0.53 1.6 (0.4, 6.8) 
Intensive care 
<2 Days 25 24 (6) 
2-5 Days 33 36 (12) 0.29 1.9 (0.6, 6.4) 
>5 Days 6 17 (1) 0.65 0.6 (0.1, 6.4) 
Blood transfused 
0 Units 28 29 (8) 
1-5 Units 28 32 (9) 0.65 1.3 (0.4, 4.4) 
>5 Units 8 25 (2) 0.51 0.5 (0.1, 3.6) 
*In statistical calculations, age taken at date of surgery. 
tAFBG=Aorto Femoral Bypass Graft; AAA=Abdominal Aortic Aneurysm. 
Inf=Infinity. 
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The technique used for closing the abdomen in our 
patients was a standard mass-closure. A continuous, 
monofilament suture was used which has been shown 
to be as effective and quicker than interrupted 
sutures, 2 with a reduced wound infection rate. ~° As 
this was not a prospective studN we were unable to 
determine the average time between surgery and 
hernia formation. The majority of significant incisional 
hernias develop in the 2 years following surgery, ~1 
although the incidence increases with length of review 
such that 35% aFpear between 5 and 10 years 
following surgery. Late incisional hernia formation 
may result from inadequate suture length or the 
'sawing' action of non-absorbable suture material on 
the abdominal wall. 12'13 A recent trial comparing 
polydioxanone (PDS II, Ethicon) with nylon found no 
significant difference in the rate of wound dehiscence, 
infection and incisional hernia formation at I year. 14 It 
remains to be seen whether the use of a long lasting 
but ultimately absorbable suture such as polydiox- 
anone will significantly decrease the incidence of late 
incisional hernias. 
All our patients had a midline abdominal incision, 
irrespective of whether the case was an elective or 
emergency procedure. One of the authors (WMC) now 
uses a transverse incision in elective cases when speed 
of access is not critical but there is no convincing 
evidence that this is associated with a reduced 
incidence of incisional hernia when compared to a 
midline incision. 3
Patients with aneurysmal disease had a six-fold 
increased risk of developing an incisional hernia 
following elective aortic surgery compared to patients 
with occlusive disease. The increased incisional hernia 
rate in patients with aneurysmal disease has been 
previously reported, 6 as has an increase in the inci- 
dence and severity of direct inguinal hernia develop- 
ment when compared to controls with Leriche Syn- 
drome. ~s A variety of pathological mechanisms have 
been suggested to account for these differences. 
Aneurysmal ortic wall has increased levels of elastase 
activity with reduced elastin content, 16 and the rela- 
tive proportions of collagen subtypes differ from age 
matched controls. 17 An enhanced leucocyte response 
to tobacco smoke in association with the release of 
proteases and oxidants from lysosomes may result in 
the release of elastase into the circulation with a net 
decrease in antiprotease activity. 15 Connective tissue 
abnormalities may thus occur in the healing wound of 
the aneurysm patient following aortic reconstruction, 
predisposing to incisional hernia. 6
Other differences have been reported between 
patients with aneurysmal and occlusive disease, 
including a higher incidence of carcinomas in aneu- 
rysm patients. 18 The pathogenesis of abdominal aortic 
aneurysms appears to be multifactorial, characterised 
by degeneration f the tunica media as a result of an 
inflammatory response to atheroma. 19'2° Why ather- 
oma should result in destruction of the media and 
aneurysm formation rather than stenosis in certain 
patients is poorly understood, 21 and has led some 
authors to suggest that the two disease processes are 
entirely different. 22 
Incisional hernias are a common complication of 
aortic reconstructive surgery. On the basis of this 
study patients with aneurysmal disease have a sig- 
nificantly greater risk of developing an incisional 
hernia than patients with occlusive disease. Great care 
must be taken at the end of a possibly long case to 
ensure satisfactory wound closure by meticulous 
surgical technique in order to reduce this complication 
to a minimum. ~4 
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